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FEASIBILITY TEST: FAST BACKLEG BEAM DEFLECTION 

A test  w a s  conducted t o  determine whether a f a s t  (1.0 msec max.) o r b i t  

1 p e r t u r b a t i o n  could be generated us ing  a backleg winding. However, suppose 

a p u l s e  i s  app l i ed  t o  a backleg winding thus  genera t ing  a vo l t age  i n  t h a t  

main winding. 

rest of t h e  magnets i n  t h e  r ing .  

This  vo l t age  would be dropped a c r o s s  t h e  windings of t h e  

The r e s u l t i n g  counter -ac t ing  f l u x  change 

would completely n u l l i f y  t h e  f l u x  change i n  t h e  i n i t i a l  magnet i f  t h e r e  were 

no f l u x  leakages , .and  i f  t h e  shunt  capac i tances  and magnet inductances formed a 

l o s s l e s s  de lay  l i n e .  Thus, t h e  o b j e c t  of t h e  test  w a s  t o  determine t h e  t r a n s -  

mission c h a r a c t e r i s t i c s  of t h e  magnet r i n g  t o  a s t e p  input  t o  a backleg 

winding and i t s  depar ture  from a n  i d e a l  LC l i n e .  

A s imple test  c i r c u i t  was  b u i l t  which does t h e  fol lowing.  A l a r g e  

capac i to r ,  Co, i s  charged through t h e  normally c losed  c o n t a c t s  of a mercury 

r e l a y .  Approximately once pe r  second t h e  r e l a y  i s  energized connecting t h e  

charged c a p a c i t o r  ac ross  a 5- turn  backleg winding. 

f o r  t h e  test  w a s  a t  E - 6 .  

of E-6, E-5, E-4, E-3  and E-1  w e r e  t aken  us ing  t h e  A-B func t ion  of a TEK 454 

scope. 

fVZdt, JV3dt and .YV,dt r e s p e c t i v e l y .  

The s p e c i f i c  magnet used 

Photographs of  t h e  response ac ross  t h e  main windings 

These vo l t ages  were numerical ly  i n t e g r a t e d  t o  o b t a i n  2 rVodt, .fVldt, 

An e x t r a p o l a t i o n  was made t o  ob ta in  

va lues  of  JVndt f o r  which t h e  response w a s  not measured. 

t o  form 

These were combined 
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t 18 t 
26fvodt - 2 1 cos  n AS ,[Vndt 

0 0 n= 1 

which i s  p r o p o r t i o n a l  t o  t h e  angular  change t h e  beam o r b i t  should experience 

' a t  t h e  t i m e  t f o r  t h e  vo l t age  app l i ed  as it passes  through t h i s  series of  

magnets. 

i n  Fig.  1. 

A0 i s  1 3 . ~ ~ / m a g n e t  assuming a v of 8.75. This  r e s u l t  i s  p l o t t e d  

The r ise of  t h e  response a t  t h e  main winding of  E-6 i s  slowed by t h e  

2 leakage inductance  which in t roduces  a t i m e  cons tan t  of (1-k ) L / R =  21 psec 

causing V, t o  be  a poor s t e p ,  where L i s  t h e  main winding inductance and R 

i s  t h e  r e s i s t a n c e  a c r o s s  t h e  c o i l  packs. However, i f  Vo w e r e  a s t e p ,  an  

L a n a l y t i c  form f o r  t h e  vo l t age  a c r o s s  any c o i l  can  be obta ined  f o r  t Q - R' 

form of  t h e  s o l u t i o n  involves  exp. (n2RC/4t). 

f o r  making t h e  e x t r a p o l a t i o n  f o r  t h o s e  unmeasured responses  mentioned above. 

However,, t h e r e  i s  no reason  t o  expect t h a t  t h e  measured responses  should 

ag ree  c l o s e l y  wi th  t h i s  c a l c u l a t e d  response.  

The 

This  w a s  used as t h e  b a s i s  

The r e s u l t  of t h e  test  i n d i c a t e s  t h a t  beam p e r t u r b a t i o n s  of t h e  order  

of 100 PSec d u r a t i o n  can be  accomplished using t h i s  approach. The ne t  e f f e c t  

of  t h e  v o l t a g e  a c r o s s  t h e  ad jacent  magnets causes  a s m a l l  nega t ive  c o r r e c t i o n  

on t h e  beam bending effect  of t h e  f i e l d  change genera ted  i n  t h e  c o r e  o f  t h e  

magnet ene rg ized  by t h e  backleg winding. 

r e s i s t a n c e  a c r o s s  t h e  c o i l  packs e f f e c t i v e l y  put  a lower l i m i t  on t h e  d u r a t i o n  

The leakage inductance and t h e  

of  t h e  beam d e f l e c t i o n .  
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EG., Upper C o i l  Packs 1 0  V / D i v ,  
20 u . s e c / D i v  
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EG., B a c k l e g  Winding 5 V / D i v ,  LOO psec/Div 
160 pf  C h a r g e d  t o  20 V 
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E5, Lower 1.0 V / D i v ,  20 p , s e c / D i v  
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E 4 ,  U p p e r  1 .0  V / D i v ,  20 p e c / D f v  
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E3,  Lower 1-8 VIDFv,  20 p,sec/Div 
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E l ,  Lower 1.0 V / D i v ,  20 pec /Div  


